Cellular stress inhibits vascular smooth muscle relaxation.
Cellular stress has been shown to induce a group of proteins called heat shock proteins (HSPs). Recent evidence suggests that a group of small HSPs may modulate vascular smooth muscle contraction (HSP27) and/or relaxation (HSP20). In this investigation, we hypothesized that cellular stress would alter contraction and/or relaxation of intact vascular smooth muscles and would lead to changes in the induction and/or phosphorylation of the small HSPs. Bovine carotid arteries were obtained from an abattoir, and physiologic contractile responses were determined in a muscle bath. Phosphorylation state-specific antibodies were produced and characterized against HSP27. Phosphorylation events were determined with phosphorylation state-specific antibodies or whole-cell phosphorylation and two-dimensional gel electrophoresis. Cellular stress induced by arsenite or heat shock did not alter basal tone or the magnitude of contractions induced by serotonin or high extracellular potassium chloride. However, cellular stress led to inhibition of forskolin and sodium nitroprusside-induced vasorelaxation. This impaired vasorelaxation was associated with increases in the phosphorylation of HSP27 and decreases in forskolin-induced phosphorylation of HSP20. Cellular stress, which leads to increases in the phosphorylation of HSP27, inhibits cyclic nucleotide-dependent vascular relaxation and cyclic nucleotide-dependent increases in the phosphorylation of HSP20.